Copper sulfate prevents tyrosine hydroxylase reduced activity and motor deficits in a Parkinson's disease model in mice.
Parkinson's disease (PD) is a neurodegenerative disorder characterized by the presence of motor disturbances, derived from the striatal dopamine depletion. Previously, we reported that CuSO4 pretreatment blocked an oxidative stress marker (lipid peroxidation) and prevented the striatal dopamine depletion induced by the administration of the 1-methyl-4-phenylpiridinium (MPP+), the toxic metabolite of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), a model of PD. . To determine if tyrosine hydroxylase (TH), the rate-limiting synthetic enzyme of dopamine, is implicated in the neuroprotective effect of CuSO4 pretreatment, and if this neuroprotective effect is able to prevent the hypokinetic state (measured as spontaneous locomotor activity, SLA) induced by the experimental model of PD. C57 Black/6J mice received a single dose of CuSO4 (2.5 mg/kg, i.p.) either 16 or 24 h before the administration of MPP+ (18 microg/3 microl, i.c.v.). Twenty four hours later, mice SLA was registered and animals sacrificed. Striatal L-DOPA accumulation derived from the administration of a central dopamine descarboxilase inhibitor was evaluated, a strategy considered as a reliable indirect analysis of tyrosine hydroxylase activity (THA). Administration of, MPP+ decreased SLA (-52%; p = 0.003) as compared to control group values, whereas those mice pretreated with CuSO4 16 h before MPP+, increased SLA by 47% as compared with control group (p = 0.015). Mice pretreated with CuSO4 24 h before MPP+, also showed a statistically significant increase in SLA (71%; p = 0.02), when compared with control group. As a consequence of MPP+ administration, THA was also reduced as compared to control group values (32%; p < 0.05). Reduction of THA was blocked when mice were pretreated with CuSO4 16 h before MPP+. Moreover, mice receiving the CuSO4 24 h before MPP+ showed a significant increase (38%; p < 0.05) in THA when compared with control group. Results suggest that preservation of THA participates in the neuroprotective effects derived from the copper supplementation, a phenomenon that avoid the hypokinetic state induced by the MPP+ experimental model of PD.